This study aim is to determine the influence of Cu addition on microstructure and strength of low carbon steel. 0.1% C steel, which contained Cu were used as specimens. The temperatures for heat treatment were determined using a software. The type of specimens was heat treated at specific temperatures in order to obtain 20% and 80% of martensite. Specimens were austenised at 1000 °C for 30 second and followed by water quenching to obtain martensitic structure. The base steel used as the base metal as specimen. The hardness increases with increasing temperature for both of steels. It is found that the hardness, yield strength and ultimate tensile strength of Cu was higher than Base steel. Changes of hardness of annealed samples almost the same in both steels. On the other hand, it is found that addition of Cu can improve tensile strength, total elongation and strength-ductility balance of the steel although no significant effect on yield stress and uniform elongation. Total elongation for Cu steel is 19%, and base steel the elongation values are 15% respectively. Although the martensite content is the same. Total hardness for Cu steel is 390 Hv and 281.8 Hv. However, the Cu steel has the highest hardness than base steel. Therefore, the addition of Cu will increase the hardness, strength and elongation of steel.
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INTRODUCTION
The steel and specially to the dual phase steel are becoming more important in the automotive industry, where the high strength and high ductility permit weight reduction without sacrificing formability and low carbon. Dual phase steels derive their characteristic properties from the presence of martensite and austenite islands dispersed in a ferrite matrix [1] . One way of achieving these microstructure is by heating the steels into the intercritical region, which is between the A1 and A3 critical temperature. Dual phase steel, whose microstructure consists mainly of ferrite and martensite, are an excellent choice for applications where low yield strength, high tensile strength, continuous yielding and good uniform elongation are required [2, 7] . These steel are produced by annealing plain and low-alloy steel in ferrite-austenite (α -γ) region and cooling below the martensite start temperature at suitable rate [1] . Many researchers have been working on the dual phase steel to determine relationship between microstructure and mechanical properties and to develop new material for specific application. Fe-Cu-C is the most common alloy system used in press and sinter powder metallurgy. This system has many advantages including excellent mechanical properties, sinterability, and competitive cost. However, as end customers continue to require tighter dimensional control of finished parts this alloy is at a disadvantage due to its inherent dimensional variability. Changing the method of copper addition influences the dimensional stability of this system. This work studies the mechanical, dimensional, and microstructural differences of sintered Fe-Cu-C steels with atomized copper, diffusion alloyed Fe-Cu, and chemically bonded copper additions [5] . The mechanical properties of the steel depend on heat treatment. Addition of substitutional elements such as Cu and Nickel is increased the strength and the toughness of steels. The objective of the present study was to investigate the effect of Cu on hardness and microstructure of dual phase steel.
EXPERIMENTAL PROCEDURES
The material used in the experiments are Base steel and Copper steels. Specimen were cut into the dumbell shape for tensile test experiment. Chemical compositions of the steels are listed in Table 1 . The specimens austenised at 1000 °C for 30 sec and followed by water quenching. The temperature for heat treatment was determine using a software. The samples were polished using standard metallographic technique and etched with a 2% Nital etchant for optical microscope observation.
The tensile test was conducted using an Universal Testing Machine having UH-300 kN load capacity as the shown Fig. 1 . The crosshead speed applied was 10 -3 /sec up to specimen failure. The Hardness of the samples was measured using the microhardness tester (HMV-2000) with application of 2 kgf for 15 seconds and surface for each of seven points different condition. Microstructures were observed with an optical microscope (OM). 
RESULT AND DISCUSSION
Microstructure and Hardness Measurement Figure 2 shows optical micrographs Cu (Cu steel) which water quenched after the solution treatment of 1000 °C for 30 sec. It is found that each specimen has the typical lath-martensitic structure. The microstructure of dual phase steel consists of soft ferrite and hard martensite, which are obtained by heating low carbon steel at temperature between A1 and A3. Figure 2 shows optical micrographs of specimen heated at two different temperature for each specimen.
Fig. 2: Microstructures of steel at different temperatures (a). Base 730 ºC, (b). Base 820 ºC, (c).
Cu 710 ºC, and (d). Cu 800 ºC. Martensite is formed in steels when the cooling rate from austenite is sufficiently fast. It is a very hard constituent, due to the carbon which is trapped in solid solution. Unlike decomposition to ferrite and pearlite, the transformation to martensite does not involve atom diffusion, but rather occurs by a sudden diffusion shear process. The term is not limited to steels, but can be applied to any constituent formed by a shear process which does not involve atom diffusion or composition change.
The martensite transformation normally occurs in a temperature range that can be defined precisely for a given steel. Copper additions to iron powder were among the first additions to improve the strength of sintered steels. Additions of graphite to Fe-Cu sintered steels are also desirable because the carbon promotes the formation of a pearlitic microstructure, imparting additional strength and hardness to the steel.
In this research showing the hardness of martensitic structure increases with increasing in intercritical temperature in (α -γ) region. The Cu steel has the highest hardness able than base steel, shown in Figure 3 . For all specimen in figure 3 Cu specimen for low temperature (710 ºC) and high temperature (800 ºC) the curve more higher than base steel. Volume fraction of martensite materials increase with increasing temperature between A1 and A3. Cu steel had given the significant effect in increases of martensite volume fraction compared to the base steel. Where volume fraction of martensite for Cu steel is austenite (74 vol.%) and ferrite (26 vol.%) at temperature of 800 ºC. The results Cu (Cu steel) exhibit higher yield strength (YS) and ultimate tensile strength (UTS) than base steel. Figure 4 , the curve shown, total elongation Cu steel is 19%, and base steel the elongation values are 18% and 15% respectively. Although the martensite content is the same.
Behavior of the mechanical properties shows in Tables 2. 
CONCLUSIONS
Influence of Cu on hardness and microstructure of dual phase steels was studied. The addition of Cu improves not only hardness but also strength and elongation materials of 1% Cu steel. Tensile strength increases with increasing temperature due to the increase in amount of martensite in the steel but yield strength of steel decrease. Besides that, volume fraction of martensite materials increase with increasing temperature.
